Ditylenchus dipsaci (Kuhn) is seed-borne on many crops (Green & Sime, 1979) but lucerne is perennial allowing sufficient time for such an infestation to damage the sown crop (Brown, 1957) . Green (1979) showed that seed-borne D. dipsaci occurred at a higher density on fewer seeds than expected for a random distribution. This favours the development of scattered foci in the field with a frequency that is related to the number of infested seeds, but is relatively independent of the density of the nematodes in the bulk of seed. Aerial photography can detect infestations of D. dipsaci in lucerne (Anon., 1978; Caubel et al., 1978) and we have used this method to monitor the dispersal of the scattered foci after their establishment in the crop.
MATERIALS AND METHODS
Several fields of lucerne (cv Europe) infested with Ditylenchus dipsaci were studied on a farm in South Yorkshire.
Three samples of 50 g of the seed used by the farmer were extracted by Baerman funnel for 24 h and three more extracted in a mist chamber (Hooper, 1970) for 2 days. Numbers of D. dipsaci that emerged were counted (Doncaster, 1962) . Samples of lucerne and weeds from stunted areas of the crop were taken in late summer and D. dipsaci extracted by the mist chamber. An image analysing computer (Wignall, 1977) was used to measure the following: the number of foci on the acetate sheet, the size distribution of their diameters in 2 m classes from 0-2 m to an extreme value of 28-30 m, and the percentage of the field covered by the stunted areas. This method could not be used for photographs taken in 1978 from a third field (C) because there were too many foci to transcribe accurately onto the acetate sheet. Instead, the number of foci was estimated for five randomly placed quadrats of a known proportion of the field area. Finally, a grid with unit areas of about 0.075 ha was drawn on an overlay of acetate sheet for fields A and B and the number of foci in each of the units was counted; this was impossible for field C. RESULTS D. dipsaci recovered from lucerne plants numbered approximately 2,000/50 g plant tissue on the one occasion when they were counted. In stunted areas of the crop knot grass (Polygonum aviculare L.) plantain (Plantago major L.) and sowthistle (Sonchus sp. L.) also contained some D. dipsaci and about 110/50 g plant tissue was recovered from each of these weeds. The number of D. dipsaci recovered from the soil of bare patches ranged from 21-85/100 g soil, sufficient to ensure overwintering of many colonies even if individuals failed to survive until the following spring in lucerne or weeds. D. dipsaci was not recovered alive from the seeds remaining from those used to sow these fields but in two of six samples of 50 g of seed there was one and four dead individuals of D. dipsaci respectively.
Although infected seeds were probably distributed at random, the failure of the foci for fields A and B to fit a Poisson distribution in 1978 or 1979 indicates the subsequent development of a non-random distribution which was better described by a negative binomial distribution (Table 1 ). The small value of k in the latter distribution indicates a clumping of foci in both fields in 1978 and 1979. k was not fitted to pooled data because the number of estimates from the two fields were different and there were too few values for k to validate this ap-
